We focus on a modified version of the markup test to investigate the impact of entry regulation on competitive conditions in the Iranian banking industry for the period 1996-2006. The time interval under examination corresponds to an era characterized by substantial relaxation of entry barriers and private bank penetration. To estimate Lerner indexes as a measure of bank competition, we set up a simultaneous equation model for unbalanced panel data by utilizing the stepwise maximum likelihood method. We find that concomitantly with the new bank entries a pro-competitive change in the banking industry took place.
I. Introduction
The prediction and measurement of market power in the banking industry has received increasing attention during recent years, mainly due to the processes of regulatory reform in the financial services industry. While significant reform took place among financial service providers, the process was particularly concentrated in the banking industry.
As in most transition economies, the priority of plan fulfillment determined all financial transactions in the Iranian banking industry. Credit allocation was dependent measurement of market power in terms of an index that ranges from 0 for perfect competition to 1 for pure monopoly pricing. Since this test measures the actual deviation from marginal-cost pricing, neither regulation nor possible disequilibrium would alter the interpretation of the results. 3 Where data are available, this technique is superior to the Panzar-Rosse approach in terms of econometric identification and ability of the estimated conduct parameter to map onto specific oligopoly solution concepts. Moreover, the Panzar-Rosse statistic is not reliable for samples that are not in long-run equilibrium (see Shaffer 2001) .
The methodology we utilize is related to that developed by Bresnahan (1982) and Lau (1982) and has been applied to banking data by Spiller and Favaro (1984) , Shaffer (1989 Shaffer ( , 1993 Shaffer ( , and 2001 , Berg and Kim (1994) , and Suominen (1994) . Gruben and McComb (2003) estimate an index of market power with aggregate data and identify a change in competitive behavior due to privatization. Their results suggest bank behavior that is consistent with competitiveness before the privatization but with super-competitiveness after privatization in which banks run at levels of output where marginal costs exceed marginal revenues. Angelini and Cetorelli (2003) also applied the markup test with some variations to the Italian banking industry. They found that competitive conditions have improved substantially after the implementation of the Second Banking Coordination Directive, which allows banks from European Union countries to branch freely into other EU countries.
Our paper contributes to the study of bank competition in three different ways. First, the study analyzes the impact of entry regulation on competitive conditions over a long period of time, 1996-2006 . Second, there is an important and unattended issue common to all of published works in this area and to which we direct our attention in this paper. Namely, to the best of our knowledge, all the published papers related to the issue of bank competition utilize time-series, cross-section, or balanced panel estimation. Unbalanced panel estimation is more likely to appear in banking sectors where some banks have dropped out of the market while new entrants have emerged over the sample period. In this case, dropping observations to make the panel balanced is very restrictive and may cause a substantial loss of efficiency (see Baltagi and Chang 2000; Biørn 2004 ). Third, although there is an extensive literature using non-structural measures to assess competition in many developed and in some developing countries, there is a paucity of study on the Iranian banking industry, hence the current paper fills this gap in the literature.
The remainder of this article is organized as follows. In the next section we provide an overview of relevant aspects of the Iranian banking sector and the financial reform. Section III describes the model and methodology adopted to estimate market power. Section IV introduces the data. The interpretation and discussion of the results appear in Section V. Section VI concludes.
II. The Iranian banking industry: an overview
The reform of the banking sector and its transformation from a closed, statedominated, and poorly managed to a market-driven, open, and financially viable one constitutes a major challenge of transition in Iran's banking industry. The goal was to create a stable and efficient private financial sector to attract investments, mobilize savings, and allocate resources to their most productive use.
Following the Revolution of 1979, all banks were nationalized. Iran's laws required that the banking sector be run according to the Islamic law, prohibiting fixed interest payments on deposits. This left banks with limited degrees of freedom to differentiate in the market. Moreover, entry in the Iranian banking sector was barred, which effectively shielded the incumbents from competition. All banks, regardless of size, geographic location, or individual efficiency, promised and paid more or less the same mandated interest rates and no bank ever had to justify the difference in the rates paid to depositors for short, medium, and long-term deposits.
Since the Constitution permitted neither private nor foreign banks to participate in the market, a solution the Central Bank of Iran thought of was to allow private non-bank credit institutions to step in. These institutions were allowed to pay up to 4% higher interest rates than those paid by state-owned commercial banks and to engage in a broad range of banking activities.
To effectively restructure the Iranian banking system, as well as to increase competition and diversification in the banking industry, the Central Bank of Iran initiated a privatization program in 2000. Under this program, some of the nonbank institutions were permitted to perform as private commercial banks. Although so far only six licenses have been awarded, what is clear is that the new private banks have grown spectacularly: Table 1 shows that the high concentration of deposit and loan market shares by the state-owned banks declines over [2002] [2003] [2004] [2005] [2006] and that the market share by private banks gradually increases.
In this regard, Figure 1 depicts the trajectory of the Herfindahl index over the period of our study. Recent reforms in the banking sector have reduced the concentration of the Iranian banking system. This is in agreement with the decreasing Journal of Applied Economics share of public banks; as Table 1 shows, the share of assets in state-owned banks fell from 97% to 86% over the 2002-2006 period. The private banks' huge success is attributed to paying higher interest rates on customer deposits, introducing innovative products and services, and efforts to improve customer satisfaction. In addition, private banks displayed a better financial performance. This improved performance is mainly due to the scrutiny of experienced loan officers as well as various supervisory checks and balances and monitoring systems. Although the contribution of private banks to the financial system is still significantly lower than their state-owned counterparts, these banks are poised to play an important role in forming the future banking environment in Iran. 
III. Model and estimation procedure
The basic model used in this paper is derived from that originally proposed by Bresnahan (1982) and Lau (1982) and applied to the banking industry by Spiller and Favaro (1984) , Shaffer (1989 Shaffer ( , 1993 Shaffer ( , 2001 ), Berg and Kim (1994) , Suominen (1994) , Angellini and Cetorelli(2003) , and Gruben and McComb (2003) . Our model draws heavily on earlier work appearing in Angellini and Cetorelli (2003) .
In principle the markup test involves estimating a structural model with separate demand and supply equations, which parameterize the markup of price over estimated marginal cost as a measure of market power. In equilibrium profit maximizing banks will choose prices and quantities such that marginal cost equals their perceived marginal revenue. These choices depend to a large extent on cost considerations and on the degree of competition in the market.
We consider a single-product case, a non-competitive industry in which incumbent firms produce output Q at price P. Let q i be the quantity produced by bank i, i = 1,2,…,m, and . Let the inverse demand function be P = P(Q,z), where z is a vector of exogenous variables affecting demand, e.g., prices or quantities of other inputs and outputs used by the demanders of Q. Assuming banks are input price-takers, 4 the ith bank's profit maximization problem is given by: 
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where measures the departure from a perfectly competitive benchmark in which price would be set equal to marginal cost. This equilibrium condition can be rewritten as:
, ( 3 ) where (4) is the conjectural elasticity of total industry output with respect to the output of the ith firm, and ε is the market demand semi-elasticity to the price, .
It is possible to estimate both the supply and demand equations simultaneously in order to identify θ i and ε. However, as noted by Angelini and Cetorelli (2003) , this approach increases the complexity of the estimated model. The alternative method is to estimate as one parameter. In the latter case, dividing both sides of equation (3) by individual bank prices, we obtain a Lerner index,
The Effects of Entry Regulation on Bank Competition 125 deposits, in violation of the assumption, it can be shown that our result overstates the overall degree of market power by misattributing any deposit power to the asset side.
The Lerner index, measuring the mark-up of price over marginal cost, indicates the market power of a firm. Values of L between 0 and 1 describe varying degrees of imperfect competition or market power. Following this approach, we consider a translog cost function:
, (7) where C it represents the cost for the i-th firm in the t-th period; q it represents the output of the i-th firm in the t-th period, and w jit represents the j-th input prices of the i-th firm in the t-th period (taking j = 1; 2; 3).
5
Differencing equation (7) with respect to q it and substituting the result in equation (3) 
where λ t 's are average values across different banks for a given year. Generalizing the Angelini and Cetorelli (2003) approach for measuring banking market power, we assume that banks are arranged in groups according to the number of years the banks are observed. The banks are observed in at least 1 and at most P years. Let N p denote the number of banks observed during p periods. Let ip index the i'th bank observed during p years (i = 1,…., N p ; p = 1,….., P), and let t index the observation number (t = 1,….., p). The total number of banks in the panel is and the total number of observations is . Stacking the two equations (7) and (8) for observation it, we have 
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where y it is a matrix of two variables whose derivatives are ln(C it ) and P it q it , X it is a matrix of fourteen variables for the cost equation and five variables for the revenue equation, and λ t is the coefficient that measures market power (and only appears on the revenue equation). Our model, therefore, is formally a system of two (G=2) regression equations with a random individual effect in the first and a fixed time effect in the second equation.
If, following Biørn (2004), we stack the p realizations from bank i in , , , and let matrix Δ i(p) indicate that the bank i is observed in p periods, we can define λ = (λ′ 1 ,…,λ′ T )′ for the bank i, we can state that and then write (9) as:
where , e p is the (p×1) vector of ones, E p = e p e′ p , J p = (1/p)E p , I p is the p dimensional identity matrix, and
To estimate the overall parameters , we have to apply a two-step procedure to the log-likelihood function (LL) of all y's conditional on all X's. This implies writing LL functions like these:
(12) (13) initial values for Σ u and Σ α . In the first step of the procedure, we maximize LL with respect to λ and β, and in the second step we use the solution of the first step to maximize LL with respect to Σ u and Σ α . The joint estimation parameters can therefore be obtained by iterating between the above two steps until convergence is achieved. 6 J J J 
IV. Data, input, and output definitions
The panel data for the period 1996-2006 was obtained from the Central Bank of Iran. For each year in the 11-year data period, 10 state-owned banks were observed over the whole period (N 11 =10) ; 5 private banks, and 1 state-owned bank were observed over the 2001-2006 period (N 6 =6) . 7 Other non-bank credit institutions are excluded because of a lack of reliable data. However, due to small market share, excluding them would not pose a serious problem for our estimation.
The time interval under examination is of particular importance since it spans a number of years before and after new bank penetration, allowing us to test for possible shifts in competition occasioned by that change. This data provides us with enough identification power and degrees of freedom to pursue a thorough investigation of bank competition in Iran during an important transition period for the first time.
For the empirical specification, we need to define inputs and outputs according to some model of a banking firm. In order to define inputs and outputs, three main approaches can be identified: (1) the value-added model classifies deposits as outputs rather than inputs, assuming these products provide a valuable service for depositors in the dimensions of safe storage of value, record keeping, and a means of payment.
(2) The user-cost model applies an empirical test to categorize inputs versus outputs. (3) The intermediation model that is used by most studies on banking market power (Klein 1971; Sealey and Lindley 1977) . This model considers deposits as an input (see Shaffer 2004) .
The definition of inputs and outputs is not without problem. For example, for deposits the financial costs and other liability costs are combined together. For loans, financial incomes associated with profits and losses, are not separated in financial accounts (see Fernandez de Guevara et al. 2005) . Thus, in defining the inputs and outputs of banks, we follow the intermediation model of banking. 8 In this model, a bank's production function employs labor and physical capital to attract deposits, and then uses labor and deposits to generate assets. The measure of output (q i ) is thus the total assets, and the price of output (p i ) is the total interest earned on assets plus revenue from services as a ratio to total assets. The price of deposits is total interest paid on deposits divided by total deposits, wage rate is wage expenses divided by the number of employees, and the price of physical capital is the ratio of total expenses on fixed assets to the value of fixed assets. Table 2 gives an overview of definitions and some descriptive statistics for the variables.
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V. Empirical results
The estimation of parameters is obtained by applying (12) and (13) to system of equations (10) described in Section III. Table 3 presents the Maximum Likelihood estimation results with three different definition on the individual effects (random, fixed and no effects). The model with error component effect is statistically more efficient compared to other models. Table 3 also gives a measure of overall model fit. The Schwartz Bayesian information criterion supports the random effect model. Therefore, in what follows, we will use the more efficient results of unbalanced panel estimation of the random effect model. Recalling that Lerner index is computed as , an assessment of whether the indexes are statistically significant can be obtained from the t-statistics on λ t in equation (8). The price P t is the average of individual bank prices for a given year. The results of our estimation confirm that the competitive conditions had not improved before new bank entries, but they improved significantly after 2000 ( Figure  2 ). According to our estimation, the Lerner index has fallen steadily from 0.68 in 2000 to 0.42 in 2005. This increase in competition is consistent with what we find using the Herfindahl Index (Figure 1 ). This is also consistent with the findings of previous studies in many developed and transition economies. Angelini and Cetorelli (2003) argue that Italian bank competition has improved substantially after the entry of banks from other European Union countries. Unite and Sullivan (2003) conclude that foreign entry and ownership structure, was effective in making Philippine banks more competitive and efficient. Mamatzakis et al. (2005) report similar results for the South Eastern European countries.
The importance of our finding may be seen more clearly if we compare the competitive conditions in the Iranian banking industry with other countries in the region. Comparisons over time indicate that competition did not improve and, in many cases, worsened over the period 2000-2006 within Middle East and North Africa (MENA) countries.
9 However, our findings show competition improved over the same period for the Iranian banking industry. This is in agreement with Anzoategui Note: ** P < 0.05, * P < 0.1.
et al. (2010) who find that easing entry regulations help explain differences in bank competition across countries.
Comparing our results with other transitional and developed countries indicate that, despite a significant reduction in the Lerner index over the 2000-2006 period, the market power in the Iranian banking industry is still high. The Lerner index for developed European Union countries is considerably lower than 0.3 (see Fernandez de Guevara et al. 2005) . However, the Lerner index for the Iranian banking sector is constantly above 0.4 (Figure 1 ). This is also considerably higher than the Lerner index for other countries in the MENA region (see Anzoategui et al. 2010) .
The decline in the Lerner index in recent years implies that competition in the industry might have increased after new bank entries. In this regard, bank spreads (the difference between lending and deposit rates) have often been used as indicators of bank competition. Higher spreads and margins are often interpreted to signal greater inefficiencies and lack of competition in the banking sector. Concomitantly with the decline in the Lerner Index, the spread between loan and deposit rates dropped (Figure 3 ). The finding of improved competitive conditions after new entries is confirmed by the inspection of price-deposit margins as a conventional indicator of the ability of banks to price over marginal cost (Figure 4) . Consistent with the estimated Lerner indexes, the margin increased until 2000, the year prior to the entry of new banks, and falls considerably thereafter.
We also evaluated the marginal cost for the Iranian banking industry using the regression coefficients reported in Table 3 , which shows a declining trend after new entries ( Figure 5 ). The decline in the marginal cost is consistent with findings of A number of other factors may have had an effect on banks' markups. As described in Section III, the Lerner index is inversely related to the elasticity of the market demand. Therefore, different demand conditions will lead to different market power measures, even if the degree of competition remains unchanged. The elasticity of demand for banking products may have changed over time as a result of the macroeconomic environment and the emergence of non-bank suppliers of financial services. In this regard, the finding of improved competitive conditions after 2000 A check of the robustness of our core results relates to the definition of variables in the model. The estimated competitive indexes are about the same whether output is defined as total assets or whether instead it is defined as interest-yielding assets. The general result is also robust when we account for revenues from services and we treat deposits as part of banks output, thereby allowing for the possibility that deposits are a relevant source of market power for banks (Figure 2 ).
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VI. Conclusions
This paper investigates the impact of new entries on the competitive conditions in the Iranian banking industry based on a modified version of the markup test. We use unbalanced panel data on all state-owned and private banks over the period [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] . In order to analyze the evolution of competitive conditions, we set up a simultaneous equations model to estimate Lerner indexes as a measure of bank competition, utilizing the stepwise maximum likelihood procedure introduced by Biørn (2004) . Angelini and Cetorelli (2003) also note that, the concentration of the banking market may affect pricing behavior and can thus account for the observed pattern of the Lerner indexes. In addition, the economic cycles are likely to have an impact on banks pricing decisions. Unfortunately, as our observation period is rather short, we cannot test whether this pattern could be the result of a short-term cyclical effect or decreasing market concentration rather than a more fundamental change due to the new environment. The overall picture emerging from the Lerner indexes confirms that average mark-ups in the supply of banking products remained roughly unchanged before new entries and declined significantly after that. Although there is a large literature about the effect of foreign entry on domestic banking markets, our results are important in the sense that they show that entry of a new private sector to make domestic banks more competitive, may be as effective as a foreign entry policy. This result is also robust to alternative definitions of bank output and price.
This article provides significant evidence that bank competition in Iran is lower than other transition economies. Comparing our results with the estimated Lerner index of other transitional and developed countries indicate that, despite a significant reduction in the Lerner index over the 2000-2006 period, the market power in the Iranian banking industry is still high.
Our evaluation of banking sector competition suggests that, although in many cases competition declined over the period 2000-2006 within MENA countries, the competitive conditions have improved significantly in Iran since 2000. Nevertheless, we cannot rule out that some events not explicitly accounted for in the analysis during our sample period may have had a role in shaping the banking environment and the observed pattern of our indicators of competitive conditions. External shocks, the complex relationships between banking and other reforms, and the short time period that has passed make the impact of regulatory reform on competition hard to measure.
